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Claims 

1. Glasses having lenses capable of insertion and removal, 
characterized by the fact that magnets are installed on the edges 
of the lenses and the frame; the aforementioned lenses and frame 
stick to each other. 

2. Glasses having lenses capable of insertion and removal 
described in Claim 1, characterized by the fact that the magnets 
are magnetic flux concentrating magnets with magnetic plates (4) 
in contact with both surfaces of N pole and S pole. 

3. Glasses having lenses capable of insertion and removal 
described in Claim 1, characterized by the fact that the frame 
has lens receptacles at the desired portions in its lower half. 

4. Glasses having lenses capable of insertion and removal 
described in Claim 1, characterized by the fact that the magnets 
are samarium-cobalt (SM) rare-earth magnets (2*). 

5. Glasses having lenses capable of insertion and removal 
described in Claim 1, characterized by the fact that the frame 
has lens receptacles at the desired portions in its lower half, 
and the magnets are samarium-cobalt rare-earth magnets (2 1 ). 

Detailed explanation of the design 

This design pertains to glasses having lenses capable of 
.insertion and removal by magnets, with a constitution in which 
magnets are installed on the edges of lenses of the glasses and 
the frame (the frame for the lenses), and the aforementioned 
lenses and frame stick to each other. 

In the conventional glasses, a frame having U-shaped cross 
section, that is, lens groove, with lenses fit into the groove is 
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adopted. However, recently, in the current of multipurpose 
application and fashion of glasses, there is a high demand for 
development of glasses which allow free exchange of the various 
lenses for the samfe frame without using other tools. 

For this purpose, in a method proposed, hooks, that is, lens 
receptacles, are installed on a portion of the frame to hold the 
edges of the lenses, and the lenses are inserted/removed by means 
of stoppers made of springs or other elastic bodies. 

However, in the aforementioned method, as the stoppers are 
made of springs or other elastic bodies, a large force is needed 
to operate the stoppers. Also, as the aforementioned elastic 
bodies gradually become aged, the fatigue leads to decrease in 
the elasticity, so that the lenses may fall and break 
accidentally. 

Also, there is a fatal disadvantage, that is, the surfaces 
of the lenses as the most important parts of the glasses may be 
scratched by the aforementioned stoppers. 

The purpose of this design is to solve the problems of the 
aforementioned conventional scheme by providing glasses having 
lenses capable of insertion and removal, characterized by the 
fact that the lenses can be inserted/removed at will easily at 
any time and at any place without scratchir.5 the surfaces of the 
lenses and without using any tool. 

For this purpose, magnets (permanent magnets) are fixed on 
.the edges of the lenses and the frame, and the constitution has 
the magnets on the edges of the lenses and the magnets on the 
frame sticking to each other, so that the lenses can be 
inserted/removed by means of the magnetic force. 

In the following, this design will be explained in more 
detail with reference to application examples illustrated by 



figures. Throughout the figures, the shafts of the glasses are 
not shown. 

Figure 1 is an oblique view illustrating Application Example 
1 of this design. Magent (2) is bonded on the entire periphery of 
the front side of frame (1). On the other hand, magnets (2) are 
bonded on the edges of lenses (3) such that they face and stick 
to said magnet (2) . 

Magnets (2) may be fixed using various methods, such as 
caulking, screw fixing, adhesion, burying, etc., with respect to 
frame (1) and lenses (3). Other appropriate methods may also be 
adopted. 

When the aforementioned glasses are used, magnets (2), (2) 
sticking to each other can be separated, that is, frame (1) and 
lenses (3) sticking with each other can be separated, so that 
other lenses (3) having the same constitution [sic; size] can be 
inserted. More specifically, exchange can be made between reading 
lenses and distance lenses, as well as various sunglasses having 

different colors. 

Figure 2 is a diagram illustrating Application Example 2 of 
this design. Figure 2a is a front view of the right side of the 
frame alone, while Figure 2b is a front view of the right lens 
(for the right eye) . In Application Example 2, a magnet (2) is 
fixed on the entire periphery of frame (1), and magnets (2) are 
fixed partially on the edges of lens (3) . 

In this case, for the various lens groups for exchange, even 
if there is certain dispersion with respect to determination of 
the fixing position of magnets (2) on their edges, it is still 
possible to have them stick to certain portions of magnet (2) on 
frame (1). This improves the freedom in manufacturing and 
selection of the lenses. 
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Also, as magnets (2) are not formed on the entire edges of 
lenses (3), it is possible to reduce the weight of the lens. 

However/ compared with Application Example 1, the overall 
sticking force is a little lower in this case. It is also 
possible to adopt the method shown in Figure 2c if needed. Figure 
2c is an oblique view of magnet (2). In this case, magnet (2) is 
held by iron or other feed material (4) excellent for passage of 
the magnetic flux (magnetic body having property for sticking to 
magnet) . 

In this way, magnetic flux (5) that should flow through the 
space from N pole to S pole now flows through iron material (4) 
that allows easier passage than in the air. Consequently/ N pole 
and S pole are conducted by the side of iron material (4), 
magnetic flux (5) is concentrated here, and the sticking force is 
increased. At this time, it is effective to have iron material 
(4) smaller than the size of magnet (2), so that the magnetic 
force is concentrated only to the side to make it stick. 

Figure 3 is a diagram illustrating Application Example 3 of 
this design. It shows the lens portion alone. Left and right 
lenses (3), (3) are integrated at the center. At the desired 
sites, magnets (2) are fixed. 

Due to integration of left and right lenses (3), (3), it is 
possible to exchange the lenses in a single stroke. 

In Application Example 4 of this design, that illustrated in 
Figure 4d has frame (1M of glasses with prominent features. This 
frame (l 1 ) has a constitution of only the upper edge of the frame 
at the position extended from the shafts with respect to a 
conventional frame (1). Magnet (2) is fixed on said frame (l 1 )* 

Figure 4e illustrates the lens portion, which is a single 
part with the left and right portions integrated as in 
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Application Example 3. Magnet (2) is formed only on its upper 
edge . 

These application example are designed for meeting the 
demands on diversity and fashion of the glasses. Various other 
designs can be made based on them* 

Also, it is preferred that magnet (2) have a relatively 
large area. 

Figure 5 illustrates a variation of the method for mounting 
magnets (2) on lens (3) corresponding to said Application 
Examples 3 and 4. In this case, the method of mounting of the 
magnets directly on the expensive lenses by fine works is 
avoided. Instead, lens frame (l w ) is once formed on the edge of 
lens (3), and magnets (2) are fixed on said lens frame (1"). This 
scheme may be embodied similarly in the other examples. 

In addition to this effect, another advantage is that, even 
when the lens portion falls incidentally, there is little danger 
of damage, and the aforementioned fashion property is improved. 

In addition, as far as the magnet (2) is concerned, it is 
possible to make use of aluminum-nickel magnet, platinum alloy 
magnet, and other metal magnets, ferrite magnet, flexible magnet, 
etc. In all of the aforementioned application examples, as 
ferrite magnets are fixed on the lenses, the total weight becomes 
larger. Consequently, there is a demand to reduce the weight of 
lenses (3), so as to reduce the overall weight of the entire 
.glasses. 

Figure 6 is a diagram illustrating Application Example 6 to 
meet the aforementioned demand. In this application example, 
hook-shaped lens receptacles (6) are set protruding at the 
desired sites of the lower half on the front of the frame (1), 
and magnets (2) are fixed on the upper portion on the front of 
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the frame (1). Also, on the upper edge of lenses (3), the same 
number of magnets (2) are installed for sticking with 
corresponding magnets (2) on said frame (1) . 

As the main purpose of the hooks as lens receptacles {6) is 
to prevent lenses (3) from falling off, it is possible to select 
at will the size, width, singularity/plurality and shape. The 
frame with U-shaped cross section to be explained later as (A) is 
also an application example of this scheme. 

Figure 6f is an oblique view of the frame portion, while 
Figure 6g is an oblique view of the right lens. 

In this way, lenses (3) are held by hook-shaped lens 
receptacles (6) of frame (1), and falling off of the^ lenses (3) 
can be prevented, as magnets (2), (2) on frame (1) and lenses (3) 
made to stick with each other are installed. Removal of lenses 
(3) can be performed in the reverse order. 

Also, it is possible to form magnets (2) and hook-shaped 
lens receptacles (6) by blending them in an appropriate degree. 

Also, it is possible to magnetize hook-shaped lens 
receptacles (6) themselves, and the magnets and magnetic plates 
are bonded at the portions of lenses (3) corresponding to lens 
receptacles (6). In this case, the lens-receiving function can be 
further improved, and the glasses become even more reliable and 
safer. Of course, it is also possible to fix the magnets only on 
the upper edge, just as lens (3) in Figure 6g. 

In the case of Application Example 6, in consideration of 
the properties of glasses, it is necessary to make lenses (3) and 
frame (1) as light as possible and to make the sticking force as 
strong as possible. For this purpose, instead of ferrite magnets 
(2), smaller and stronger samarium-cobalt (SM) rare-earth magnet 
(2') is used, so that the effect becomes very significant. 
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As far as the SM rare-earth magnet (2 1 ) is concerned/ it is 
possible to use it in place of magnets (2) in the various 
application examples of this design, that is, Application 
Examples 1*6, mainly in place of ferrite magnets (2). In this 
way, the aforementioned effect is displayed and the lens-fixing 
method becomes even stronger and more stable. The glasses 
manufactured using this type of magnet are superb. 

In Application Example 6, (D hook-shaped lens receptacles 
(6) are used to reduce the number of ferrite magnets (2) used, 
and © SM rare-earth magnets (2 1 ) are used in place of ferrite 
magnets (2) . 

However, according to this design, when magnets are used to 
stick the lenses to the frame, if the magnetic force is 
sufficiently high, it is also possible to use iron or other 
magnetic material. Consequently, one of the opposite magnets may 
be replaced by iron pieces when the magnets used have a large 
area as in Application Example 1, when the method shown in Figure 
2c in Application Example 2 is adopted, or when hook-shaped lens 
receptacles and SM rare-earth magnets are used as in Application 
Example 6. 

In all of the application examples presented in the above, 
lenses (3) stick on the front of frame (1). However, this design 
is not limited to this scheme. For example, it is also possible 
to adopt (A) a constitution in which frame (1) and lenses (3) are 
accommodated on the same surface; or (B) a constitution in which 
lenses (3) are installed /removed to/from the back of 
frame (1) . 

As an example, the following constitution may»be adopted: 
for (A), the lower portion of frame (1) is formed with a U-shaped 
cross section; the lower portions of lenses (3) are inserted; and 
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magnets (2) or (2') with sticking function oriented downward are 
mounted in the upper frame; on the upper edges of lenses (3), 
magnets (2) or magnets (2 1 ) with sticking function oriented 
upward, or iron pieces (or lens frame made of iron) are mounted. 

As frame (1) and lenses (3) are set in the same plane, a 
very smart appearance can be realized. For such frame with U- 
shaped cross section, said hook-shaped lens receptacles (6) are 
considered. 

For (B), for Application Examples 1-6, as magnets (2), (2 1 ) 
and hook-shaped lens receptacles (6) used there are formed on the 
back of frame (1), the appearance of the glasses viewed from the 
front is very pretty. This is a practical effect. 

In addition to metals, the feed materials for the frame also 
include synthetic resins, plastics, wood, new ceramics, etc. The 
lenses are usually made of such feed materials as glass and 
synthetic resins. However, it is also possible to make use of 
water lenses for glasses as toys. 

The glasses include the conventional vision correction 
glasses, fashion glasses, as well as protective glasses for 
protecting eyeballs from laser beam and other bright light and 
radiation, goggles, etc. 

In this way, the methods described in the aforementioned 
application examples can be used to form glasses having lenses 
capable of insertion and removal. In addition, various 
modifications can be designed. 

According to this design, by the specific method for 
inserting/removing lenses by magnets, it is possible to use at 
will plural lenses of different types for different applications 
for only one frame, and it is also possible to make several 
combinations of plural frames and lenses. 
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In addition, within the range of function of 
insertion/removal of lenses and frames, it is possible to make 
combinations of different shapes from plural frames and lenses. 
This has the advantage as it allows free expression of the feel 
of the user. That is, as it can display unique special designs, 
it can well attract attention of the consumers. This can well 
meet the demands of the users on diversity of functions and 
appearances. 

Also, insertion/removal of lenses do not need the 
conventional stoppers using springs, so that all of the 
disadvantages of the conventional stoppers can be prevented. The 
operation can be performed in one touch without the plural steps 
as would be needed in the conventional case, namely, first 
removal of stoppers, then removal of lenses or insertion of 
lenses, then insertion of the stoppers. The surfaces of the 
lenses are not scratched, exchange of lenses can be performed at 
will at any time and at any place without using any tool. 

On the other hand, in the manufacturing process of the 
glasses, there is substantially no need to have the operation of 
fitting the lenses on the frame. Consequently, the operation 
becomes simpler. 

In addition, when lens receptacles and SM rare-earth magnets 
are used, the weight can be further reduced. 

Consequently, the preset target can be well realized. 

Brief description of the figures 



Figure 1 is an oblique view. 

Figures 2a, b are partial front views, c is an oblique view. 
Figure 3 is a front view. 



Figures 4d, e are front views. 
Figure 5 is a front view. 
Figures 6f, g are oblique views. 

1 Frame 
1 1 Frame 
1" Frame 

2 Magnet 

2N N pole of magnet 

2S S pole of magnet 

2 1 SM rare-earth magnet 

3 Lens 

4 Magnetic plate 

5 Magnetic flux 

6 Hook-shaped lens receptacle 
8 Insertion/removal guide 
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Figure 4 



